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DETAILED ACTION 

This office action is in response to the filing of the application papers on 9 
September 2003. Claims 1-20 are pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3, 5, 7 and 8-11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Moon (5,744,374). 

Moon discloses a method of fabricating a ferroelectric transistor where a gate 
stack (20) is formed on a semiconductor substrate (1), the gate stack (20) comprising a 
conductive oxide layer (1 1) overlying the substrate (1 ); forming a ferroelectric material 
layer (12) over the conductive oxide layer (1 1 ); forming a top electrode conductive layer 
(13) over the ferroelectric material layer (12); forming drain and source regions (9) on 
opposite sides of the gate stack (20), wherein the formation of the drain and source 
regions (9) comprises the implantation to a high doping concentration and LDD ion 
implantation into the source and drain regions (9) (col.6, lines 25-34); and a dielectric 
spacer (18) on the sidewall of the gate stack (20) (col. 6, lines 1-34). Moon further 
discloses the formation of the gate stack (20) comprising the deposition of the multilayer 
gate stack (20), the photolithography patterning (16) of the gate stack (20) and the 
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etching of the gate stack (20) (col. 4, line 58 thru col. 5, line 33). Moon also discloses 
electrode conductive layer (13) as a layer of metal, a layer of conductive oxide or a 
multilayer of metal and conductive oxide (col. 5, lines 47-64). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 13 and 15-19 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Sakai et al. (2003/0067022). 

Sakai et al. disclose a method of fabricating a ferroelectric transistor where a 
replacement gate stack is formed on a semiconductor substrate (1), the replacement 
gate stack comprising a conductive oxide layer (40,3) overlying the substrate (1); and a 
sacrificial layer (42) over the conductive oxide layer (40,3) (Fig. 4A); forming drain and 
source regions (7,8) on opposite sides of the replacement gate stack (Fig. 4B); filling the 
areas surrounding the replacement gate stack while exposing the top portion of the 
replacement gate stack, comprising comprises a deposition of a dielectric film (43); and 
the planarization of the deposited dielectric film (43) to expose the top portion of the 
replacement gate stack (Fig. 4C; 4D); removing the sacrificial layer (42) portion of the 
replacement gate stack (Fig. 4E); forming the remainder of the gate stack, the 
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remainder of the gate stack comprising a ferroelectric material layer (45) and a top 
electrode conductive layer (46), comprising depositing the ferroelectric material layer 
(45), the planarization of the ferroelectric material layer (45), the deposition of the top 
electrode conductive layer (46); the photolithography patterning of the top electrode 
conductive layer (46), and the etching of the top electrode conductive layer (46) (para. 
94-100). Sakai et al. further discloses the formation of the replacement gate stack 
comprises the deposition of the replacement gate stack, the photolithography patterning 
of the replacement gate stack and the etching of the replacement gate stack (para. 94). 
Sakai et al. also disclose the sacrificial layer (42) comprising silicon nitride or silicon 
dioxide and the electrode conductive layer (46) as a layer of metal, a layer of conductive 
oxide or a multilayer of metal and conductive oxide (para. 94, 99). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moon in view of Wilier et al. (6,538,273). 

Moon discloses the subject matter claimed above except a bottom electrode 
conductive layer between the conductive oxide layer and the ferroelectric material layer. 
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Wilier et al. disclose a method of fabricating a ferroelectric transistor where a 
gate stack is formed on a semiconductor substrate (1 ), the gate stack comprising a 
conductive layer (4i) overlying the substrate (1); forming a bottom electrode conductive 
layer (4 2 ) over the conductive layer (4i); forming a ferroelectric material layer (5) over 
the bottom electrode layer (4 2 ); forming a top electrode conductive layer (6) over the 
ferroelectric material layer (5); forming drain and source regions (2) on opposite sides of 
the gate stack; and a dielectric spacer (8) on the sidewall of the gate stack (col. 4, line 
63 thru col. 6, line 22). Moon further discloses the formation of the gate stack 
comprising the deposition of the multilayer gate stack, the photolithography patterning of 
the gate stack and the etching of the gate stack (Fig.2; col. 5, lines 41-63). 

Since Moon and Wilier et al. are both from the same field of endeavor, a method 
of fabricating a ferroelectric transistor, the purpose disclosed by Wilier et al. would have 
been recognized in the pertinent art of Moon. Therefore, it would have been obvious to 
one ordinary skill in the art at the time the invention was made to modify Moon by a 
bottom electrode conductive layer between the conductive oxide layer and the 
ferroelectric material layer as taught by Wilier et al. to improve punch-through voltage 
(col. 1, lines 43-64). 

Claims 4 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moon in view of Gnadinger (6,674,1 10). 

Moon discloses the subject matter claimed above except the conductive oxide 
layer comprises a conductive perovskite oxide, a high temperature superconducting 
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oxide, or an oxide film of any metal selected from a group consisted of Mo, W, Tc, Re, 
Ru, Os, Rh, Ir, Pd, Pt, In, Zn, Sn, Nd, Nb, Sm, La, and V. 

Gnadinger discloses a method of fabricating a ferroelectric transistor where a 
gate stack is formed on a semiconductor substrate (20), the gate stack comprising a 
conductive oxide layer (31) overlying the substrate (20); forming a ferroelectric material 
layer (30) over the conductive oxide layer (31); forming a top electrode conductive layer 
(50) over the ferroelectric material layer (30); forming drain and source regions (40,41) 
on opposite sides of the gate stack; and a dielectric spacer (60) on the sidewall of the 
gate stack (col. 5, lines 13-67). Gnadinger further discloses the conductive oxide layer 
(31) comprises a conductive perovskite oxide, a high temperature superconducting 
oxide, or an oxide film of any metal selected from a group consisted of Mo, W, Tc, Re, 
Ru, Os, Rh, Ir, Pd, Pt, In, Zn, Sn, Nd, Nb, Sm, La, and V (col. 10, lines 38-55). 

Since Moon and Gnadinger are both from the same field of endeavor, a method 
of fabricating a ferroelectric transistor, the purpose disclosed by Gnadinger would have 
been recognized in the pertinent art of Moon. Therefore, it would have been obvious to 
one ordinary skill in the art at the time the invention was made to modify Moon by the 
conductive oxide layer comprises a conductive perovskite oxide, a high temperature 
superconducting oxide, or an oxide film of any metal selected from a group consisted of 
Mo, W, Tc, Re, Ru, Os, Rh, Ir, Pd, Pt, In, Zn, Sn, Nd, Nb, Sm, La, and V as taught by 
Gnadinger to be able to withstand high temperatures (col. 3, lines2-7). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai et 
al. in view of Wilier et al. 
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Sakai et al. disclose the subject matter claimed above except a bottom electrode 
conductive layer between the conductive oxide layer and the ferroelectric material layer. 

Wilier et al. disclose a method of fabricating a ferroelectric transistor where a 
gate stack is formed on a semiconductor substrate (1), the gate stack comprising a 
conductive layer (4i) overlying the substrate (1); forming a bottom electrode conductive 
layer (4 2 ) over the conductive layer (4i); forming a ferroelectric material layer (5) over 
the bottom electrode layer (4 2 ); forming a top electrode conductive layer (6) over the 
ferroelectric material layer (5); forming drain and source regions (2) on opposite sides of 
the gate stack; and a dielectric spacer (8) on the sidewall of the gate stack (col. 4, line 
63 thru col. 6, line 22). Moon further discloses the formation of the gate stack 
comprising the deposition of the multilayer gate stack, the photolithography patterning of 
the gate stack and the etching of the gate stack (Fig.2; col. 5, lines 41-63). 

Since Sakai et al. and Wilier et al. are both from the same field of endeavor, a 
method of fabricating a ferroelectric transistor, the purpose disclosed by Wilier et al. 
would have been recognized in the pertinent art of Sakai et al. Therefore, it would have 
been obvious to one ordinary skill in the art at the time the invention was made to 
modify Sakai et al. by a bottom electrode conductive layer between the conductive 
oxide layer and the ferroelectric material layer as taught by Wilier et al. to improve 
punch-through voltage (col. 1, lines 43-64). 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai et 
al. in view of Gnadinger. 
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Sakai et al. disclose the subject matter claimed above except the conductive 
oxide layer comprises a conductive perovskite oxide, a high temperature 
superconducting oxide, or an oxide film of any metal selected from a group consisted of 
Mo, W, Tc, Re, Ru, Os, Rh, Ir, Pd, Pt, In, Zn, Sn, Nd, Nb, Sm, La, and V. 

Gnadinger discloses a method of fabricating a ferroelectric transistor where a 
gate stack is formed on a semiconductor substrate (20), the gate stack comprising a 
conductive oxide layer (31) overlying the substrate (20); forming a ferroelectric material 
layer (30) over the conductive oxide layer (31 ); forming a top electrode conductive layer 
(50) over the ferroelectric material layer (30); forming drain and source regions (40,41) 
on opposite sides of the gate stack; and a dielectric spacer (60) on the sidewall of the 
gate stack (col. 5, lines 13-67). Gnadinger further discloses the conductive oxide layer 
(31) comprises a conductive perovskite oxide, a high temperature superconducting 
oxide, or an oxide film of any metal selected from a group consisted of Mo, W, Tc, Re, 
Ru, Os, Rh, Ir, Pd, Pt, In, Zn, Sn, Nd, Nb, Sm, La, and V (col. 10, lines 38-55). 

Since Sakai et al. and Gnadinger are both from the same field of endeavor, a 
method of fabricating a ferroelectric transistor, the purpose disclosed by Gnadinger 
would have been recognized in the pertinent art of Sakai et al. Therefore, it would have 
been obvious to one ordinary skill in the art at the time the invention was made to 
modify Sakai et al. by the conductive oxide layer comprises a conductive perovskite 
oxide, a high temperature superconducting oxide, or an oxide film of any metal selected 
from a group consisted of Mo, W, Tc, Re, Ru, Os, Rh, Ir, Pd, Pt, In, Zn, Sn, Nd, Nb, Sm, 
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La, and V as taught by Gnadinger to be able to withstand high temperatures (col. 3, 
lines2-7). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E Perkins whose telephone number is (571 ) 
272-1840. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571 ) 272-1 852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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